In this paper we analyze unsteady two dimensional hydromagnetic forced convective heat transfer flow of a viscous incompressible micropolar fluid along a permeable wedge with convective surface boundary condition. The potential flow velocity has been taken as a function of the distance x and time t. The governing time dependent non-linear partial differential equations have been reduced to a set of non-linear ordinary differential equations by introducing a new class of similarity transformations. Comparisons with previously published work are performed, and the results are found to be in excellent agreement. The resulting local similarity equations for unsteady flow have been solved numerically by applying NachtsheimSwigert shooting iteration technique along with sixth order Runge-Kutta integration scheme.Numerical results in the form of nondimensional velocity, microrotation and temperature profiles are presented graphically and discussed for different material parameters entering into the analysis. The effects of the pertinent parameters on the local skin-friction coefficient, plate couplestress and the rate of heat transfer are also displayed in tabulated form and discussed them from the physical point of view. The obtained numerical results show that the rate of heat transfer increases with the increase of the unsteadiness parameter and decreases with the increase of the surface convection parameter.
INTRODUCTION
A micropolar fluid is the fluid with internal structures in which coupling between the spin of each particle and the macroscopic velocity field is taken into account. The classical theories of continuum mechanics are inadequate to explain the microscopic manifestations of such complex hydrodynamic behavior. The dynamics of micropolar fluids, originated from the theory of Eringen [1, 2] has been a popular area of research due to their applications in a number of processes that occurs in industry. Such applications include the flow of exotic lubricants, colloidal suspensions, solidification of liquid crystals, extrusion of polymer fluids, cooling of metallic plate in bath, animal bloods, body fluids and many other situations. An excellent review of micropolar fluids and their applications was given by Ariman et al. [3] . Wang [4] studied the coupling condition with mixed convection of micropolar fluid past a vertical plate. Kim [5] and Kim and Kim [6] have considered the steady boundary layer flow of a micropolar fluid along a wedge with constant surface temperature and constant surface heat flux, respectively. Ishak et al. [7] studied the steady laminar MHD boundary layer flow along a wedge immersed in an incompressible micropolar fluid in the presence of a variable magnetic field. Rahman and his coworkers have studied and reported results on micropolar fluids for various flow and thermal conditions in different geometries [8] [9] [10] [11] [12] [13] [14] [15] [16] . Elbashbeshy et al. [17] studied the effect of magnetic field on boundary layer flow over an unsteady stretching surface in a micropolar fluid. Eldabe et al. [18] studied effect of thermal radiation on heat transfer over an unsteady stretching surface in a micropolar fluid with variable heat flux. Recently Alam and Chapal [19] introduced a new similarity approach for an unsteady two dimensional forced convective flow of a micropolar fluid along a wedge. Unlike the works of Alam and Chapal [19] , the objective of the present paper is to obtain a local similarity solution of an unsteady two dimensional hydromagnetic forced convective heat transfer flow of a viscous incompressible micropolar fluid along a porous wedge with convective surface boundary condition.
FORMULATION OF THE PROBLEM

Flow analysis
We consider an unsteady laminar boundary layer flow past a porous wedge in an electrically conducting micropolar fluid in the presence of a magnetic field B. The magnetic Reynolds number of the flow is taken to be small enough so that the induced magnetic field is assumed to be negligible in comparison with applied magnetic field so that B = (0, B0, 0), where B0 is the uniform magnetic field acting normal to the wedge surface. The angle of the wedge is given by    . The flow is assumed to be in the x-direction which is taken along a direction of the wedge and the y-axis normal to it. Fluid suction/injection is imposed at the wedge surface and considering the suction hole size constant.It is also assumed that the lower surface of the wedge is heated by convection from a hot fluid of temperature f T which provides a heat transfer coefficient f h . The flow configurations and coordinate system are shown in Figure 1 .
UNSTEADY HYDROMAGNETIC FORCED CONVECTIVE HEAT
Under the above assumptions and usual boundary layer approximation, the governing equations for this problem can be written as (see also Alam and Chapal [19] ):  is the density of the fluid, N is the microrotation component normal to the xyplane, j is the micro-inertia density, T is the temperature of the fluid within the boundary layer,  T is the free stream temperature, p c is the specific heat of the fluid at constant pressure and  is the thermal conductivity.
Boundary conditions
The boundary conditions for the above problem are (i) On the surface of the wedge
(ii) Matching with the free stream (
where w v (x, t) represents the suction/ injection velocity at the porous surface where its sign indicates suction (<0) or injection (>0) and
is the potential velocity generated by the pressure gradient.
The subscripts f refer to the surface condition and the exponent m is known as Hartee pressure gradient parameter which is a function of the wedge angle parameter  .
The value of microrotation parameter 0  n results 0  N which represents no-spin condition i.e. the microelement in concentrated particle flow-close to the wall are not able to rotate as stated by Jena and Mathur [20] . The case 2 1  n physically represents the vanishing of the antisymmetric part of the stress tensor and represents weak concentrations of the micro-elements of the micropolar fluid at the solid surface. For this case Ahmadi [21] suggested that in a fine particle suspension the particle spin is equal to the fluid velocity at the wall. The case corresponding to 1  n represents the turbulent boundary layer flows (see Peddison and McNit [22] ).
The potential flow velocity ) , ( t x U for the wedge flow has been taken as follows (see also Sattar [23] , Rahman et al. [24] [25] [26] 
where  is a time dependent length scale as
The exponent m is a function of the wedge angle
The wedge angle parameter  is a measure of pressure gradient, and so a positive value of  indicates a negative (or favorable) pressure gradient. It is to be mentioned that  may be negative in which case the flow is considered to be decelerated. In the present work we considered only the accelerated flows i.e. 0   .
Nondimensionalization
In order to obtain similarity solution of the above system of equations (1)- (4) under the boundary conditions (5) we introduce the following non-dimensional variables (see also Alam and Chapal [19] ):
where η is the similarity variable and ψ is the stream function that satisfies the continuity equation (1) . Now using equations (6)- (8) into equations (2)- (4) we obtain the following nonlinear ordinary differential equations:
where primes denote differentiations with respect to the variable only. 
Integrating (12) we obtain
Now taking 2 c  and 1 m  in equation (13) The value 1 m  represents the condition for a flat plate through which the flow is termed as stagnation point flow. It appears from equation (14) (14) physically related to the boundary layer thickness that can be found in the book by Schlichting [29] .
The transformed boundary conditions are given by 
Important physical parameters
The parameters of engineering interest for the present problem are the local skin friction coefficient (rate of shear stress), local plate couple stress and local Nusselt number (rate of heat transfer) which are given in the following expressions:
NUMERICAL SOLUTIONS
The set of ordinary differential equations (9)- (11) is highly nonlinear and coupled and therefore the system cannot be solved analytically. The nonlinear ordinary differential equations (9)- (11) along with the corresponding boundary conditions (15) have been solved numerically by applying sixth order Runge-Kutta integration scheme together with Nachtsheim-Swigert [30] shooting iteration technique (for detailed discussion of the method see also Alam et al. [31] .
Testing of code
To assess the accuracy of the present code, we calculated the values of 
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The effects of the unsteadiness parameter K on the velocity, microrotation and temperature profiles are shown in Figure 4 
 
Bi
, the temperature profile attains its maximum value 1: thus the convective boundary condition become the prescribed surface temperature case. Table- 2. From this table we see that the local skin-friction coefficient increases with an increasing value of the magnetic field parameter M when the Biot number (surface convection parameter) Bi is fixed. On the other hand from this table we see that for a fixed value of the magnetic field parameter M , the rate of heat transfer decreases with an increasing values of the Biot number (surface convection parameter) Bi .
CONCLUSIONS
In this paper we have studied the problem of unsteady hydromagnetic forced convective heat transfer flow of a micropolar fluid along a permeable wedge with convective surface boundary condition. With the help of these similarity transformations, the governing boundary-layer equations are reduced to ordinary differential equations, which are then solved numerically by applying Nachtsheim-Swigert shooting iteration method. In the numerical computations, we have considered human blood as the micropolar fluid with Pr 21  The local Nusselt number increases with the increasing value of the magnetic field parameter while it decreases with the increasing value of the surface convection parameter.
